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$W_{ij}=\Gamma_{ik}$Fj $k$ . $F=F_{L}+F_{el}$
. $F_{L}$ Landau-de Gennes
$F_{L}= \int d\mathrm{r}[\frac{A}{2}\mathrm{T}\mathrm{r}\mathrm{Q}^{2}+\cdot\frac{B}{3}\mathrm{T}\mathrm{r}\mathrm{Q}^{3}+\frac{C}{4}(\mathrm{T}\mathrm{r}\mathrm{Q}^{2})^{2}+\frac{M}{2}(\nabla \mathrm{Q})^{2}]$ , (1)
$A=a(T-T^{*})$ , (2)
. 3 I-N 1
. (1) Frank
. $F_{el}$
$F_{el}= \frac{\mu}{2}\int d\mathrm{r}$ ($\mathrm{T}\mathrm{r}\mathrm{w}-\alpha \mathrm{Q}$ : W), $\mu=k_{B}T\nu_{0}$ , (3)
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$1$ . $\nabla \mathrm{u}$ $(\ll 1)$
$\nabla\cdot \mathrm{u}=0$ . $F_{el}$ $\nabla \mathrm{u}$ $\mathrm{Q}$ $\nabla \mathrm{u}$
2 .
$F_{el}= \frac{\mu}{2}\int d\mathrm{r}\overline{W}_{ij}[(\partial_{i}u_{k})(\partial_{jk}u)-\alpha Qij-2\alpha Q_{i}k\partial_{j}uk]$ +( ) (4)




$u_{i(\mathrm{q})\sqrt{-1}-}=-$: $\alpha(\delta_{i}jq_{i}q_{j}/q^{2})\overline{W}_{k}\iota q_{k}Q\iota_{j(\mathrm{q})}/(\overline{W}_{mn}q_{m}q_{n})$ .
$\nabla \mathrm{u}(\mathrm{r})=fd\mathrm{r}’$ K(r-r’) : $\mathrm{Q}(\mathrm{r}’)$ $\mathrm{K}(\mathrm{r})$
– $\mathrm{r}$ $|\mathrm{r}|^{-d}$ . (4)
$\mathrm{Q}$
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. $\alpha$ 2 .
2 $(\lambda_{1}. =1)$ .






















4.3 : Phase Ordering
$T<T_{R}$ A
$\frac{\partial}{\partial t}Q_{ij}=$
$- \mathrm{A}\frac{\delta}{\delta Q_{ij}}(F_{L}+F\iota e)$ (10)
. $G(\mathrm{r})=$ $\langle$Qij(r)Qij(0) $\rangle$
$R=R(t)$ $G(R)/G(\mathrm{O})=1/2$ .
$|T-T_{R}|\gg\triangle T$
. (10) S\sim ( )
$R(t)$












$M\sim 10^{-11}\mathrm{N}$ , $\mu\sim 10^{5}\mathrm{J}/\mathrm{m}^{3}$ , $\alpha\sim 0.1$
$R_{c}\sim 0.1\mu \mathrm{m}$ . polydomam phase ordering




$-$ – $S=1,$ $\mathrm{n}=\mathrm{e}_{x}+\delta \mathrm{n}$
( $\mathrm{e}_{x}$ $x$ ) $\delta \mathrm{n}$
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.$F_{el}=$ F1+5+( ), $\cdot$ (11)
$F_{1}= \frac{1}{2}\mu\alpha(\lambda_{1}^{2}-\lambda_{2}^{2})\int \mathrm{q}\mathrm{q}|\delta \mathrm{n}()|^{2}$ , (12)
$F_{2}=- \frac{1}{2}\mu\alpha\int_{\mathrm{q}}2[\lambda_{2^{+}}^{2}(\lambda 2-1\lambda_{2}^{2})\hat{q}x2]^{-1}$ .
. $[\mathrm{t}\lambda_{2}^{4}-(\lambda_{12}2+\lambda^{2})2x\hat{q}^{2}\}|\hat{\mathrm{q}}\cdot\delta \mathrm{n}(\mathrm{q})|2+\lambda^{4}\hat{q}^{2}x|\delta \mathrm{n}(\mathrm{q})|^{2}1](13)$

















polydomain Terentjev [8, 11, 15]






$F_{F}= \frac{M}{2}$ $I$ $d\mathrm{r}(\nabla \mathrm{n})^{2}$ , (18)












\sim P/ $\sqrt$N . Frank
$\sim M/R^{2}$ $R\sim(M/P)^{2/}(4-d)$ .
$G(r)\propto\exp[-(r/R)^{4}-d]$ .
$\bullet$ Monte-Carlo
Yu [15] $R\sim R0^{\mathrm{e}\mathrm{x}}\mathrm{p}(-P/P_{0})$
$G(r)\propto\exp(-r/R)$ .
(2) Langevin









$(\alpha/2)Q_{xy}=\alpha/4(\sin 2\theta)$ $U_{xy}= \frac{1}{2}(\partial_{x}u+yy\partial u_{x})$
8. ( )
$\sigma_{ij}=\mu(2U_{i}j$.-\alpha Q







$\bullet$ ( $q_{x}$ ) .
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5.4 polydomain-monodomain (P-M) transition









$\lambda_{1^{\mathrm{V}\mathrm{S}}}$ . $\overline{\cos 2\theta}$ $\lambda_{1}\mathrm{v}\mathrm{s}$ . $F_{el}$
12. $\mu\alpha^{2}$ $\alpha$
$-\uparrow$
$\lambda_{c}$ , $\downarrow$ $\lambda_{s}$












$\bullet$ polydomain-monodomam transition :
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